Lack of feedback regulation of cyclic 3':5'-AMP accumulation by free fatty acids in chicken fat cells.
Fat cells isolated from the mesenteric adipose tissue of chickens (pullets) responded to glucagon with an increase in lipolysis and a sustained rise in cyclic adenosine 3':5'-monophosphate (cyclic AMP) over a 30-min incubation. The prolonged accumulation of cyclic AMP due to glucagon in chicken fat cells was primarily intracellular. In addition, there was little increase in cyclic AMP accumulation due to theophylline alone or potentiation of the increase due to glucagon. These data indicate that chicken fat cells, unlike rat fat cells, are relatively insensitive to theophylline. Neither lipolysis nor cyclic AMP accumulation by chicken fat cells was inhibited by free fatty acid to albumin ratios (3 to 7) which markedly reduced both events in rat fat cells. However, in the absence of albumin from the medium, lipolysis in chicken fat cells was reduced, but not to the same extent as in rat fat cells. Chicken fat cells did accumulate more intracellular free fatty acids in response to lipolytic agents than did rat fat cells. The uptake of oleate by rat and chicken fat cells was identical. Glucagon-induced accumulation of cyclic AMP by chicken fat cell ghosts was unaffected by added oleate. Under identical conditions glucagon-induced adenylate cyclase activity of rat fat cell ghosts was markedly inhibited by added oleate. Triglyceride lipase activity of the pH 5.2 precipitate from a 40,000 x g infranatant of homogenized fat cells from chickens was less sensitive than that from rat fat cells to the ratio of oleate to albumin. These results suggest that the maintenance of cyclic AMP levels in chicken fat cells incubated with lipolytic agents results from the relative insensitivity of chicken fat cells to free fatty acid inhibition of cyclic AMP accumulation.